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vuam runs  Deputy Assistsnt Director for Central Refersnce
THROUGH 1 Asgistant Divector for Operations {
SUBJECT ¢ Machine Translation Evaluation Test

1. In response to your request of 13 Muly 199 £or an opinion
seapling of eachine tranalstion yroducts, I am enclosing six copies
of & reyert vhich describes the design, results, end some observations
of the M product evaluation test administered on a lisited scale in
Poreism Documents Division on 15 July 1999,

2. This test, ns ccn-trww and administered, réwrenma an
introductory attempt st developing & method for evaluating sechine
translation products, and I hope 46 might contributs toward the
Wwamwmmﬁwmmmmm
of evaluntion test procedure..

Enclosure:
Mashine Translation Evalumtion
TFest (six copies)

Distribution:
Orig & 1 - Addressee
v'1 - ADJO
1 - BS/FDD

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/12/05 :
CIA-RDP81-00706R000100140006-0

STAT




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/12/05 : CIA-RDP81-00706R000100140006-0

PURRNY

»

15 July 1959

MACHINE TRANSLATION EVALUATION TEST

OBJECTIVE

The objective of the test was to determine the relative quality of

| two machine translation products as considered in the subjeetive Judgment

of raters experlenced in Russian langusge sclentific and technicel translation.
|

|

|
|
|
FOREIGN DOCUMENTS DIVISION
|

TEST DESIGN

Four sample translations of the same Russian text were arrayed in
solumns identified only as A, B, C; D on one sheet of paper {See Tab #Am),
Golumn A represented ths 8 June 1959 machine printout of GAT. Column B
was intrcduced as a control translation to bridge the obvious quality gsp
betwesn the two machine translations and the humen criterion translation,
‘thus eliminating the possibility of overwhelming bias for the criterion
translation. Column C represents the 20 November 1958 machine printout
of CMI. Column D represents the human criterion transilation., During
instruction to the Judges no mention wes mede of the fact that any of
the four sample translations were other thaen machine translations.

Rather than submit the sample translations to the 16 judces uwith a
blanket request to rank them in order of general excellence of translation
as vas done in a simllar sxperiment on 9 May 1959, it was decided to -
formulate a series of staterents which would apply to certain qualitative
factors désirable in a translation. Thus, sight statements reflecting
thres significant levels of translation quality-emeaning itransfer
{statements 1, 2), scanning suitability (statemsnts 3,4), publication
puitability (statements 5, 6, 7, 8)==were devised. The judgss were asked
%o rate the translations in rank order from most to lsast for each
statement as applicable., In Part 1T the judges were asked to corrsct
vocabulary and grammer and were provided with the original Rugsian text
for refermnce, {See Tab M%)

RESULTS

The following general tabulation gives the rank crder (most to least)
of each translation by stetement. Table 1 in Tab ¥B® presents raw score
information for each translation by rank order for each statenent.

1. Readabiliiy BDGA ‘

2, Meaning comprehension 2DCA
3. Scanning without pre-editing BDCA
4o Scanning with pre-editing ACB

5. Rigorous editing, frequent
referral to original text ACDB.

6, Editing, minimum referral

to original text - BDGCA

7. Normal editing, no referral @  BDC A

8. Suitable for publication DBCA
o 1 o>

(
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In general, the combination BDCAw-conirol, eriterion, CMTy GATwe
| was preferred by the raters with respect to the statements (1, 2, 3, 6,
| 75 8) reflecting positive qualities desired in a translation. Table 2
(Tab "B") shows the frequency of rank order combinations for each
statement.

Since the primary object of the test was to determine which of the
two machine dranslations (A or C) is considered of better quality, the
rank order of the human translations (B and D) was excluded from any
further congideration.

Table 3 (Tab "B") presents the raw scores and proportions of GA

and AC choices with respect to the total rating population. The proportion
. 18 actually a moan ard cen be regarded as an averags probability. Further

computation of measures of variability ami reliability was not performed.

No attempt was made to establish the correlation between the va-icus

statements. However, cursory examination of grouped data points to a

high degree of correlation between statements 1 and 2. Thus, if a text

is readable, it 1s usually comprsherdible.

OBSERVATIONS

The following gensral observations are based on an examination of
the grouped data im Tableg 1, 2 and 32

1. OMF was’ considaredr both more readable and Icompfehendible

2, CMI could be more easily scanned without pre-editing. _

| 3. GAT requirss more frequent referral to the original forelgn
langvage text than CMT, '

4o An Insignificant number felt that CMT could be submitted to
normal editing. ' , :

5. An even less significant mumber than in (4) felt that CHMT was
suitéble for publication moreso than GAT, _ -

Thus, the results of the test indicate that CMT is considered to be
of generally better translation quality than GAT.

The voeabulary and grammatical corrections performed in Part ITI wesre
not subjected to analysis because of a lack of sufficient numbar of samples
(half of the sample populatiom) and the apparent rater disinterest in
ectively prosecuting this part of the test.
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The reactions were studied between the
ethyl ester of pyrocatecholophosphorous
acid and triarylbromomethanes. Upon the
interaction of the indicated compounds

there are formed the pyrocatechel esters
of triarylmethylphosphinic acids. They
are obtainn upon hydrolysls of the lat-
ter by weak hydrochloric acid pyrocate-~
chol and triarylmethylphosphinic acide.

By us there were studied in the present
investigation the reactions between es-’
ters the mixed of phosphorous acld, a
type /formule/ /where R plus Cf2BfS/,
and triarylbromomethanes. The reaction
between the.ethylpyrocatechol ester of
phosphorous acid and triarylbromome-
thanes by analogy 1s must go with alkyl-
phosphorous esters at & reaction. ./for-
mula,

Experimental given showed, that a reac-
tion actuslly proceeds according to the
indicated equation. Thus, for example,
upon the heating of a mixture of the
triarylbromomethane and the e@thylpyro-
catechol ester of phosphorous acid there
occur the evolution of ethyl bromide and
the formation of a crystalline substancef
which is the pyrocatechol ester of a
triarylmethylphosphinic acid. The reac-
tion of hydrolysis for the establish-
ment of the structure of a obtainn com-
pound was' conducted by diluted bydro-
chloric acid at heating from 180 to 200€
in sealed tubes. With the product of
hydrolysis t are pyrocatechol and a tri-]
arylmethylphosphinic acid.

Reactions between the ethyl ester of py-
rocatecholphosphorous acid end triaryl-
bromomethanes were studied. The pyro-
catechol esters of triarylmethylphosphi-
nic acids are formed by the interaction
of the compounds indicated. Pyrocate-
chol and triarylmethylphosphinic acids
are obteined by hydrolysis of the lat-
ter vith weak hydrochloric acid.

The reaction between mixed esters of
phosphorous acid of the type CgHy-0o-POR

(where R = CgHs) and triarylbromomethanes

Were studied by us in the present inves-
tigation. The reaction betueen the eth
ylpyrocatechol esterof phosphorous acid)
and triarylbromomethanes, by analogy with
alkylphosphorous esters,:should go ac-’
cording to the reactionsi (cf. p 1479)

The ‘experimental data indicated that thel
reaction, -in fact, proceeds according to
the above-mentioned equation. Thus, for
example, upon heating of a mixture of
triarylbromomethane and the ethylpyroca-
techol ester of phosphorous acid, there
occurs the separation out of ethyl bro-
mide and the formation of a crystalline
substance which 1s the pyrocatechol es-
ter of triarylmethylphosphinic acid.
For determining the structure of the
obtained compounds, hydrolysis with’
weak hydrochloric acid at 180-20u deg
in sealed tubes was conducted. The
products of hydrolysis were pyrocate~
chol and triarylmethylphosphinic acid.

racid were studied , type refer p 1479
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techolphos. acid and with trlarilbro-
methnes were studied . Upon interaction
of above-mentioned compounds the pyro-
catechol esters of triarylmetphosphin.
aclds are formed . Upon the saponifica-
tion of the latter with weak hydrochlo-
ric acid pyrocatechol and the triaryl-
methylphosphin., acids were obtained ..

In the present investigation reactions
between the mixed esters or phosphorous

pg L --- { where R eql C2H5 ) , and with
triarilbromethnes . reaction between
ethylpyrocatechol ester of phosphorous
acid and with triarilbromethnes by an-
alogy with alkylphorous esters must pro-
ceed according to the reaction = refr p
W79 pg 2 .

The experimental data did show , that
reaction actually proceeds according to
the above-mentioned equation. Thus , forj
example , upon the heating of the mix-
ture of the triarylbromethane and ethyl-
pyrocatechol ester of phosphorous acld
isolation of bromide ethyl and forma-
tion of crystalline substance occurs ,
which is pyrocatechol ester of triaryl-
metphosphin. acid . For the establish-
ment of the structure of obtained com-
pound was the reaction of the saponifi-
cation with diluted hydrochloric acid
upon the heating from 180 to 200 deg in
the sealed tubes carried out . The
products of the sappnification are py-
rocatechol and the triarylmeth-phosphi-
nic acid .

Reactions between ethyl ester c;f pyroca-Reactions between the ethyl ester of py-
irocatecholphosphorous acid and triaryl-

lbromomethanes were studied. Upon inter-
action of the indicated compounds, the
pyrocatechol esters of triarylmethylph-
osphinic acids are formed. Upon hydrol-
ysis of the latter with: week hydrochlo-
ric acid, pyrocatechol end triarylmeth-
ylphosphinic acids are obtained.

In the present investigation, we studied
the reaction between mixed esters of
phosphorous acid of the type C@HY-Op-@R
(where R *CpHs) and triarylbromometh‘s
The reaction between the ethylpyrocate-
chol ester of phosphorous acid and tri-
arylbromomethanes, by analogy with al-
kylphosphorous esters, should go accord-
ing to the reactions: (schematics omit-
ted: tr.) ot

The experimental data showed that the .
reaction indeed proceeds according o ..
the indicated equation. Thus, for.ex-
ample, upon heating of a mixture of tri-
arylbromomethane and the ethylpyrocate-
chol ester of phosphorous acid, there
occurs the separation out of ethyl bro-
mide and the formation of a crystalline
substance which is the pyrocatechol

ter of triarylmethylphosphinic acid.

For determination of the structure of
the produced compounds,; they were hy-~
drolyzed with weak hydrochloric acid

at 180-20(° in sealed tubes. The prod-
ucts of the hydrolysis were pyrocatechol
and triaryimethylphosphinic acid.

L9
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MACHINE TRANSLATION EVALUATION TEST

Part I

Rank each translation with respect to the followings
1
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2o A

21314

1.

Resadability

2.

Meaning comprehension

3.

Suitable for scanning as to subject matier
without editing

AN

Suitsble for scanning as to subject matter
only after editing

5s |

Would require rigorous editing with frequent

referral to original foreign language text

6.

Would require editing with minimum referral
to original foreign language text

'

Would require normal editing (no referral to
original foreign language text)

8,

Suitable for publication (no editing required)

Part IX

Referring to the original Russian text, examine each translation.
CIRCLE vocabulary errors and UNDIRLINE grammatical errors.
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Wayuenn peawniuy Mexny STusCEEM 3HHPaM
DHPOXATEXUH~(POCHCPRCTOR HUCAOTH

u TprapraCpouMMeTanav@. [lipn
BIATNOLEHCTERN YHABAHHEHX COequ=

HeHnll 00pasynTed NUDOHATEXKHOBHE
SQUPH TOHADUAMETHIQOCGIHOBEY HMCACT.
lpr ouuggEnA nCCHEIHMX Ciaaboil "
CORAHOHA HMCHOTCH MONyuUeHH HWPOKgTe=
XUE ¥ TLUADIIMETHI(OCOUHOBES HUCHOTH,

B macTosmes HCCHCOOBLHMY HAME
M3YGANUCDH DEAKUMN MEXIY CMSHAHRHMU
SQUpany HOCOPHCTOl RECNOTH, TUNG
A2 90000000 € IG Tpﬂap‘iﬁ'nﬁpmﬁi&e‘l’&ﬁ&hﬁﬂc
PEaxunA MenLy aTHINMPORATEXMHOBHIL
PO (HOCHOPHCTON KUCHOTH X TPA=
apunCpoMMeTaRaMy N0 aHSJIOTME
AJKNIPOCHOPNCTHIMM BIRDAMY NOTKHE

CHATH N0 PeaKunys llzoouunnou

JHCTePMIHTANbHES JAHHHS NTORA3aIM,

UTO pPRAXlmA NelCTBATENtHO NPOTEHAET

10 YHASSHEGMY YPaBHeHVH, He HA=
IpEMepy DIPM HSIPEBAENHA CMECH TpRapul~
GpoipteTans ¥ STUINUPOHATSXEHOBOIGQ
5Qmpa QOCLOPACTOR HUCHAOTH NPOMCXOUHT
BullegeHne OpOMRCTOrO STHIZ N 06Da30-
BGHUE KPUCTANANUEGCKOrO BEREeCTSa,
npencTaRianmeire c060i nmpoxavexuHOBUil
SOUD TPEAPMIMETRIALOCENHOBOY RMCHOTH, -
lna ycraHOBIEHNS GTPOSHUSA NMONYUSHHONO
coeluuerun OWja NDOBEleHs pPeSiunA
onHNeHNA pasbapacryoll conmHOl KucaovToil
npy narpesanun or 180 ge 200 s
saUaaHyEY TpyOrax. lIDOLYETOM OMHReHHs

ABIANTCH NEPONATEXUH R TPALPATMETHIPCCOUHO=

Basg KUCIO0Ta.
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o ?
Tab "B"

Table 1
Raw Scores by Rank Order for Each Statement

1, Readabllity

BESERE:
A 2
Bl | 4
C Bl
Dys I
Hesults: B D G A
2s Meaning
Comprehenaion
{23 #
A /
B 3
c [ @
Dls|W@
Reguli: B D c A

3. Scanning without pre-editing

1|2
A
B G| 3
M IRE
D6 @
Result: B D C A
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4o Scanning with pre-editing

Results

BERNERK:
A 1@ ¢
B 1B 2
¢ e D
‘:DLv A | X
A € B B

2/05 : CIA-RDP81-00706R000100140006-0

5. Rigorous editing, frequent referral to original

Result:

6. Fditing, ninimm referral to original

I 12|34

A #

B (3

NERIO,

D @i
A € B B

Regults

I | 213
Al3 ]| 1| R
B (D] a
cl4la|B)
>

B D ¢ A
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7. Normal editing, no referral to origimal

A i
Bl®@|s |
d @\ !
D1¢|®
Result: D ¢c A
8. Suitable for pdblication
{13 |4

Y Ine~
@)

Results D B C A
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p Tab “B#
Table 2
Frequensy of Rank Order Combinations For Each Statement
1. Readability 6. Editing, minimm referral
BDCA 9 c 3
DBCA 4 BDCA 2
BDAC 2 BDAC 1
D - 1 DEC 1
: . R DBCA 1
2. Meaning Comprehension BCA 1
. CA 1
BDCA 9 BD 1
DBCA &4 BG 1
BD 2 D 1
D s A 1
Fo score 2

3, Seanning without pre-editing o
: : 7. Normal editing, no referral

NCA 5.
BD & DB 4
DBCA 2 BD 3
BC 2 BEDCA 2
DBAC 1 DBCA 1
DCB 1 BDAC 1
DB i BDC 1
‘ D 1
4o Scanning with pre-editing B 1
. No scors 2
CA 4
AC 3 8. Suitable for publication
ACDB 2
ACBD 1 D &
CABD 1 B 2
ACB 1 BDCA 2
A 1 DB 2
~C 1 DA L
No score 2

5, Rigoréus editing, frequent
referral to original
AC
CA
ACDB
A
ACBD
CADB

¢

No scors

b R R W
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Tab "B

Table 3

Scores and Proportions of Comparative Judgments

CA AC

| STATEmenT #eoaa f. SCORE f’

! 13 | .81 21 .13

MEANING

(Readability) 2 12 | .31 0 1{.00

3 44,
SCANNING ‘ 714 ob
4 6.3l 81.50
S Sl /0] .63

RURLICATION b 9 1.l 2.3
7 #1250 |1.06
3 J 1.9y 01 .00
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